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ABSTRACT 

The Computer-Assisted Teacher Training System (CATTS) has been 
developed to provide a versatile technical system for the real-time 
collection, feedback, and analysis of observation-coding system data 
applied to the investigation of interactive behaviors and environsients 
found in teacher behavior research in reading. CATTS technical innova- 
tions permit direct entry of obseivatlon data during the teaching 
process, instantaneous visual feedback into the teaching environment, 
delayed printed feedback siflnmaries^ and an indexed data storage and 
retrieval systan. /Fhe application of CATTS real-time data processing 
capabilities to teacher behavior research provides an additional tool 
in the investigation of the reading process. 
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This paper is a brief report on the technical configuration and 
mppllcation of the Computer-Assistad Teacher Training System (CATTS) 
to research on the reading proceis being conducted at the Center for 
Innovation in Teaching the Handicapped (CITH) * CATTS research and 
developTnent activities at CIT!i have been directed toward combining 
computer technology with systematic classroom obiervation and feedback 
techniques for the realisation of a cost-effective Coraputar-Assittad 
Teacher Training System CSeimel, 1972, 1975| SOTmel, Olson, fi Weiske, 
1972), The application of CATTS focuses upon improving trainee inter- 
action skills by employing various feedback techniques from information 
gathered through systematic observation of the real-'time classroom 
teacher- learner process, CATTS was initially conceptualii^ed as a 
closed-loop cybernetic system capable of providing continuous-instan- 
taneous and/or delayed feedback of relevant teacher -learner interaction 
data to a trainee in the classroom in order to modify behavior in 
accordance with predeterainad training objectives (Seirmel, 1968), 
Further documentation on research and development activities at CITH 
in teacher training and observation/ feedback techniques employing 
CATTS methodology will be available in a compreheniive report under 
project director Helvyn I, Seimnel (in preparation). 

Objectives of CATTS Technology 

The purpose behind the development of the Computer-Assisted Teacher 
Training System is to provide a r;ost-eff ectlve technical facility for 
real-time observation-coding system data collection, feedback, and 
analysis. This purpose is achiaved through the development of an 
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autc»iated sy^tm which simplifies data col lection techniques fo^ ob- 
servers,; geiierates real-time and delayed data sus^ary feedback raports 
to project participants, reduces the complexity of Isrg© dita-base 
manipulation requirOTents for simmary analyses, and provides an indexed 
storage and retrieval systCT for raw data. Each innovation of CATTS 
has been developed with the goal ©f providing a flexible and sii^ilified 
technical systein for maximum application in taachfer behavior research 
employing obsarvation-coding system methods. This flexibility allows 
researel.ers to alter data collection and ftsdback par^et^rs quickly 
without being required to wait for additional technical development 
time- _ ' 

Reason for T echTFical Developtient^. 

Employing real-time eomputer technology for collection, analysis, 
and feedback of systMatic obsenration data provides many advantages 
over traditional paper and pencil methods. By automating the data 
process for an observer CATTS eliminates the manual tedium bbA reduces 
the time and effort required to record, iuoumariiej and report classroom 
interaction data. Instead of requiring obsetvers to write categoS'y 
numbers onto taUy sheets Airing pre-set time Intervals 3. CATTS penaits 
iTOediate entry of catogory data without regard to time intarval 
:rostrictions whenever codabl© behavior is discriminated in the teaching 
situation. CATTS accoinpllshes this by automatically calculating time 
intervals between each of the seqiiantial categories upon entry by the 
observer. The advantage of autcn&ted data collection is that due to 
the computer's ability to assign time values betwaan the sequential 
observations during data collection^ accuracy of the orthogonal time 
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componertts associatad with the various observed e\^enti difring the 
teaching procass is assurad, 

CATTS also providei for the application of real-time instantanaous 
visiial feedback information back into the classroora during the teaching 
procass. T^it innovation permits researchers to investigate faedback 
effects unavailable in conventional hand*codad methods. In addition, 
printed iisnmary feedback is available imiadiately after a teaching 
session due to the data being already on file which replaces mathods 
for hand analysis or hand data transfar for computer analysis* 

CoTRput arizing the data procass also offers an automatad data 
storage and, retrieval systOT for quick identification of files * Files 
may be quickly searched and sorted for submission to data analysis 
and summary proceduras soon after ihe data has been collected with a 
miniiman of time delay. Total autOTation of the data flow from collection 
to analysis also reduces errors which may occur in any manual transfar 
process , ^ 

Ph ysical Configuration o^ CATTS 

The physical configuration of CATTS is visualiied as consisting 
of threa interdependent stations^ Taaching Station^ Observation-Coding 
Station^ and Analysis-Encoding Station, Figure 1 is a diagram of the 
CATTS station configuration, • 

The CATTS Teaching Stations consist of classrooms which accomnodate 
up to two closed circuit television faadback displays, Tha TV feedback 
monitors are placed so that tha teachar can visually acAt^ the feedback 
Information when required during teaching with a miniMun of classroom 
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Figure 1. CATTS itation configuration at CITH. 
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disruption. These TV feedback display monitors btq controlled directly 
by the computer. 

The Obsarvation-Coding Stations provide the link betwaen the events 
occurring in the. claisroom and the computer analysis of thasa events. 
Visual observation of the classrooms take place within observation rooms 
adjoining the classrooms. The methods of dirMt data inj^t employed by 
CATTS can be either a directly cennected coding ho^ device 0^ a rwote 
TOUCil-TONE telephone connection. Figure 2 illustrates a hand held coding 
box used by an observer in the .^Observation-Coding Station. CATTS is 
capable of accepting up to 12 simultaneous real-time data= input sources 
from up to 12 different classrooffls with up to 12 different observation 
systems being employed. This method allows real-time data collection 
for the instantaneous video feedback application, A portable data 
recorder such as the DATAMYTE permits data collection from remote 
locations without a direct connection to the computer. Data transfer 
from DATAMTTE units may be performed at any time and do hot require 
real-time data processing. Printed su-^ary feedback from non real-time 
sessions Is then available for feedback applications immediately after 
upon completion of data transfer. 

The Analysis-Encoding Station contains a PDP-12 digital computer 
and associated computing hardware required for the on-line processing 
of pushbutton-coded data which la gathered and transmitted from Observation 
Coding Stations* In addition to processing the Inching data, the computer 
iiystem is configured to control TV scope display devices used in the 
Teaching Stations and provides for the hard copy summary printouts, 
storage^ and transfer of data to the campus remote computer system for 



further analysis. Figure 3 illustrates the method employed to transfer 
feedback displays baekdnto the clasiroom. The display is gen^ated 
by the compfuter onto a Cathode Ray Tube (CRT) display unit and a closed 
circuit television camera transmits the image to the TV feedback monitor 
located in the Teaching Station. It is at this station that the computer 
system operator initiates the computer program options available in 
CATTSp The teleprinter console^ through software program control, permits 
the operator to select specific CATTS options that satisfy project data 
collection and feedback requlrenents. . 

Upon completion of the observation sessions, the raw data is 
stored upon the PDP«12 magnetic lipe units and becomes accessible for 
various data analysis applications. Analysis programs were available 

i ' " 

on both the PDP-12 computer and Indiana University's remote COTputer 
facility. Prior to /remote COTiputing center data analysis applications, 
the data is transferred by telephone line into permanent disk and tape 
storage files which are accessed by time-sharing analysis progrfflns. 

Figure 4 diagrams the data flow process employed by CATTS at CITII, 
The top half of the diagram illustrates the input features of real- 
time and DATANnrrE data collection procedures. The bottm half diagrams 
the data storage, transfer and output (feedback) features, 

Data-Sources for CATTS 

Various observation-coding systans developed for use in teacher 
training research projects in reading provide data bases which are 
enterel into the CATTS data collection system. Individual categories 
within systems are assigned nunbers and the nimibers, in turn, are 
entered into the computer by the observer when a specified behavior 

10 



»f * - 



CLASSROOM 
' T E A C HER/CHILD/ CHILDREN 



T 
I 

± 



77 



0 iSERVER 
W TOUCH 

TONE 
TELEPHONE 



OS SERVER 
W/ BUTTON 
BOX 



3 



reue PHONE 

DATA 

rRANShliSSlON 



TOUCH TONE 
tRANSLATOR 
MODEM 



D iei T AL 
DATA INPUT 
UNIT 



SERIAL 



Tl ON OUTPUT 
• UNIT 



POP- I 2 
CENTRAL 
PROCESSOR 



PRINTER 
FEED BAG K 



OBSERVER 
WJTH f 
DATAMYTER 
RECORDER 



or 



' :^HAND 
vfCA^KY^ 



DATAMYTE 

T^KHffefcATOR 
INTEhfAOl 





SERIAL 




COMMUNICA- 




TION INPUT, 
\ UNIT 


\ 





DISK 




TAPE 




DATA 




OAT A 




STORAGE 


A 


STORAGE 



DIGITAL 
DATA 
OUTPUT 
SYSTEM 



COMPUTER 
CENTER 
(WCC) 
CDC- 6600 



CRT 
DISPLAY 

Ne.L, 



C R T 
DISPLAY 



DITRMA 

VTR 
CONTROL 



AUDIO 
TAPE 
RECRDER 
CONTROL 



' 'Figfir© 4. ,CATTS data flow proces^s from data mWm^^^on X^ X^%^A^^m^~%^^'^y^i^' 



occurs during thte teaehi^^ This numerical data is then 

reiM#2^©tad back to^ the original category sya tern during feedback 
and analysis stages. ^ 

CATTS Applications to Reading Research - 

The use of CAIHIS real-time data coliectlon and inmadiate or % 
delayed feadbaek innovations permit researches to investigate many I 
aspects of/the reading process in interactive teaching situations* i 
Iimnediate visual feedback provides information directly to the teacher \ 
witl>^ teaching situations an^ therefore aiding the teacher in an 
evaluation of current per tarmahce* 

One application of CATTS at CITH for investigation of the reading 
process and teacher training preparation is to apply a reliably devel,Qped 
observation system to docment piipil reading and listening cbmprehan|lon. 
By ^pirically validating an observation measiffe to assist teachers 
and researchers to identify reading bphaviors, strategiesi and p^^ 
that .ari related to re Wing cemprehen^o^^^ teacher and student pw^ 
formance may be evaluated^ Through the application of training and 
feedback techniques, teachers may be trained to employ prompting tech- 
niques and strategies to Increase pupils^ oral reading perfomancet 
JThe CATTS-OROS study (Mport in preparation) conducted at CITH 
&ring the 1975-76 school y^r e^loyed CATTS t6, collect^ feedback. 



and aiial a systraatlc observation; ihstrimient for use in evaluating 
oral reading behavior. Trainee c^petencieS and parfbrman^ 
were desigi^d from a compet^^^basad teacher education CCBra) frame 
of referenca (Sanunal, Sera^l, S Morrissey, 1976) , and CATTS was, used 



to evaluata salactad aspwts teacher and pupil performanca. CATTS 
faadback, both Instantanaous vlsiml TV displays and printed iifflmari as, 
wara used to\rasaareh the affect Ivaness of f^^ in training taaihar 
dacis ion-making bah^vler a^d avaluating taaGhar and pupil parformanQe 
in tHa training progv^* 

Figtnfa S is an «mple o£ tha fom of tha visual faadbaQk trans- 
mitted back to tha taachar in tha classroCTn. Tha un£i 11 ad bar graphs 
indicata the numbar of ipacific itratagias an prompts amployad by 
a trainea to/ help eorr act pupil oral reading errors. The fiilad poFtTon 
of the bat graphs indicata tha niflnbar of timfs that spaeific prompt 
or stratagy was succassful in eorraeting arrors* One aspect o£ tha 
training program was to hava trainees OTphasiMappf© 
prompting skills for increasad studant parfomanfca Cflva bar jiraphs 
on tha left side of the display) and de-OTphasiEa pther^; (two bar 
graphs on the right) < ' ■ ^ 

In addition to tha instantaneous visual feedback techhiquaj - \ 
printed stmmiaries of the trtflnlng session ware mada available to tha 
tralfTees, Figure 6a and 6b is an axample of that print ad faadback* 
This prlntad feadback provided tha tralnaa with additional summary 
information on both pupil errors Cmiscuas) and taachar prmpts. Tha 
SOTOTary also Includad a sequential listing of the Intaractiva bahaviors 
that occurred during the session. These Interactions are reported by 
listing the actual ntmarlcal codas of the obsa^vatlon system entered 
by the observers. during the teaching sessldn. An Interaction sequence 
was initiated upon receipt of a pupil error (code type JXX) and the 
consequent Interactions that followed that error* 
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Sunmary analyses of project restilts were then parfomed upon the 
data available in fflass storaga files located at the Indiana University 
ccwiputing center* Upon. cOTpletion of each observation session, the 
data was tranTOitted to the coro^tlng c^tw by C^TTS to allow for 
data manipulation and analysis through computer time^sharlng procedures 

CATTS methodology allows flexibility to' researchers in. the ,r 
process to design and Impiiment many v^latlons: of inyestigation for 
evaluation of the Interactive training process and teacher* I earner 

- ; , . _ - ■ ■ ' ' ' - ' /" 

performance. / 

Educatio nal Significance of CATTS Technology / 

_ ■ - ; ^ V ..^ / 

CATTS provides an additional tdel for teacher behavior ^esewch 

raethodology. TTif teclmical InnOTations of data collection ind feedback 

techniques pwmit W accurate, efficient, and flexlblt means of inves* 

tigatlng the sequential prpcesses involved in reading behavJLor research 

The primary advantage of CATTS is found in the automation of the data 

collection j feedback and surmnary aspects of conducting research using 

systematic observation procedures ^ 
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